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1 Adverse Workplace Conditions, High-Involvement Work Practices and Labor Turnover: Evidence from Danish Linked Employer-Employee Data
Introduction
In the textbook competitive labour market in which wages compensate perfectly for various working conditions, there is no particular incentive for workers to separate from their current jobs. Moreover, there is no reason to expect systematic linkage between adverse working conditions and employee turnover. Notwithstanding such textbook conjectures, there is a great deal of micro-level evidence on the dynamics of labour market (Davis and Haltiwanger 1999, Farber 1999) . Extensive analysis of turnover has been carried out in the fields of human resource management (HRM) and personnel psychology, where attention centers on the personnel policies and job attitudes of the employees. There is also, however, an increasing interest in labor economics to incorporate information on workplace conditions and worker attitudes into the analysis of labor turnover.
Previously, empirical studies have analyzed directly how individual characteristics and working conditions or job attributes affect employees' probability of quitting or their job duration.
Adverse workplace conditions have been found to increase quits. In most of these studies the data on workplace conditions are not from individual employees' workplaces, but rely on, for example, industry injury rates or work attributes typical of different occupations (e.g . Viscusi 1979; Bartel 1982; Herzog and Schottman 1990; Gronberg and Reed 1994) . Another strand of the literature explains quits or job durations directly by means of job satisfaction scores, the employee's characteristics, and firm characteristics, but without information on job attributes (e.g. Flanagan et al. 1974; Freeman 1978; Clark et al. 1998; Ward and Sloane 2000; Clark 2001; Kristensen and Westergaård-Nielsen 2004; Delfgaauw 2007; Lévy-Garboua et al. 2007 ). These studies discover that dissatisfied workers are more likely to separate from their current matches.
In other words, the self-assessed level of job satisfaction is a good predictor for job mobility beyond wages. Working the other way, Akerlof, Rose and Yellen (1988) show that job changes lead to an increase in job satisfaction and Altonji and Paxson (1988) present evidence that job mobility leads to more satisfactory working hours.
More recent studies started to take advantage of the emerging availability of detailed data on workplace-specific attributes as opposed to industry-specific or occupation-specific attributes. Thus, Garcia Serrano (2004) uses the Spanish Working Conditions Survey (SWCS) for 2001, which is a nationally representative random sample survey of all employed (having worked at least 1 hour in the week preceding the interview week) individuals aged 16 years and above. It contains worker individual characteristics and also firm characteristics or characteristics related to the job of the worker such as sector, industry, firm size, type of contract (temporary, permanent), occupation, and firm tenure, provided by the worker at the time of the survey interview. The dataset collects specific self-assessed workplace features such as psychosocial and physical environmental characteristics, similar to the ones in the data we have (see the data description section below). Furthermore all sampled workers were asked whether they consider leaving/think they will have to leave their current jobs within a year and if so for which reason (several alternatives are given). This information is used to construct an expected exit hazard that is the dependent variable in their study. Their main focus is to highlight the differences between the temporary vs. permanent employees.
Bockermann and Llmakunnas (2009) use individual specific working conditions data from Finland and analyses quit intentions and actual separations and provide novel findings 3 concerning interplay between adverse workplace conditions, job satisfaction, and employees' intentions to quit and actual separations. This paper is aimed at contributing to the emerging strand of the empirical literature that takes advantage of new data on workplace-specific job attributes and voluntary employee turnover to shed fresh insights on the relationship between employee turnover and adverse workplace conditions and HRM environments. Our paper represents one of the first serious attempts to marry the two separately-developed literatures, the High-Involvement Work System (or High Performance Work System) literature and the employee turnover literature with particular focus on adverse workplace conditions. We do so by studying not only a variety of adverse workplace conditions but also several key elements of the High-Involvement Work System as possible determinants of employee turnover, and exploring potentially important interplay between the two. The High-Involvement Work System consists of several key human resource policies and workplace practices (High-Involvement Work Practices, HIWPs) which aim at taping into the ability of frontline workers to produce valuable local knowledge through their efforts and share it with management; and engage in local problem solving autonomously.
A limited number of prior studies on the High-Involvement Work System suggest that such a system may reduce employee turnover.
We find evidence that workers in hazardous workplace conditions are indeed more likely to separate from their current employers voluntarily while the High-Involvement Work System reduces employee turnover. Specifically, exposing a worker to physical hazards such as loud noise, vibration or poor lighting will lead to a 3 percentage point increase in the probability of turnover from the average turnover rate of 18 percent; working in a fixed night shift will result in an 11 percentage point jump in the turnover probability, and having an unsupportive boss will 4 lead to a 5 percentage point increase. The effects of HIWPs are modest yet hardly negligible with a 4 percentage point reduction in the turnover probability from having voice in the workplace.
In addition, we find some evidence for the role that HIWPs play in mitigating the effects on turnover of adverse workplace conditions. Or the turnover-increasing effect of physical hazards is found to be significantly reduced by the presence of strong information sharing whereas the turnover-fostering effect of the use of fixed night shift is also found to be significantly mitigated by the authority delegation to workers by management. As such, our evidence lends support to those who advocate the use of High-Involvement Work System for those firms with employee turnover problems due to hazardous workplace conditions. Finally, we link the 2000 data to the 2005 data (only made available a few months ago) and present new evidence on the long-run consequence of voluntary turnover on workplace conditions and HRM environments. Our logit analysis of the odds of improving workplace conditions and HRM environments suggests that the worker exposed to adverse workplace conditions and HRM environments can improve her odds of rectifying such workplace adversities in five years significantly by separating from the firm voluntarily. In short, voluntary turnover appears to be a rational worker response to adverse workplace conditions. Unless the firm actually alleviates its adverse workplace conditions directly or mitigates their effects on voluntary turnover through HIWPs, workers exposed to adverse workplace conditions will continue to take the exit option.
The paper is organized as follows. The next section discusses the empirical strategy, followed by Section 3 in which we present the econometric specifications and our main findings.
Section 4 provides additional evidence on the long-run consequences on workplace conditions and HRM environments of voluntary turnover, followed by the concluding section.
Empirical Strategy

Data
The data we use in this paper derive from two sources. The first is Statistics Denmark The focus of this paper is to study the relationship between a variety of workplace hazards and labor turnover, and how such relationships can be tempered by human resource management practices. Though the DWECS contains workers in the public sector, we exclude those public sector workers from our analysis in this paper since we presently do not have sufficient information to define voluntary turnover with precision for such public sector workers.
There are several advantages of the use of the Danish data. First, most prior studies use subjective measures of employee turnover, such as whether the individual intends to separate from the firm. It is possible that individuals with generally negative and pessimistic dispositions express somewhat negative views on all subjective measures including subjective measures of their turnover intentions and their perceptions on working conditions and hazards. As such, the lack of an objective measure of employee turnover makes it particularly difficult to draw any causal implications from observed positive correlations between subjective measures of employee turnover and perceived working conditions and hazards. Our data allow for the use of an objective measure of employee turnover and hence alleviate this potentially important shortcoming. Furthermore, the data include information on the causes of labor turnover which can be used to separate voluntary turnover (quit) from involuntary turnover (layoff). Specifically we define voluntary turnover as opposed to involuntary turnover, based on what each worker considers the primary reason for her separation. As such, we will be able to focus on the relationship between adverse working conditions and voluntary turnover (as opposed to general turnover including both voluntary and involuntary turnover). 3 7 Second, data on working conditions and workplace hazards are more precise and detailed than most other data used by prior studies (see, for example, Garcia-Serrano, 2004) .
Third, our Danish data provide for the first time detailed information not only on adverse working conditions and hazards but also on human resource management practices (while the Finally, Denmark is an excellent case study on this subject not only for the remarkably rich, complete and reliable data but also for the potentially important role that non-pecuniary factors play in job mobility, given the relatively high job mobility in spite of considerably wage compression (Eriksson and Westergaard-Nielsen, 2007) .
Adverse Workplace Conditions and Voluntary Labor Turnover
Our data provide unusually detailed information on a variety of adverse working conditions that may influence individual worker's separation decision. To facilitate comparison with other 8 studies we use several aspects of working conditions that has been shown to be significant in describing working conditions at the firm. 4 First, the data enable us to create the following three key work environmental hazard variables:
1. PHYHAZARD takes a value of one if at the time of the interview the worker was exposed to: (i) noise so loud that he/she has to raise his/her voice to talk with other people; (ii) vibrations from hand tools; (iii) vibrations from strike his/her whole body; or (iv) bad lighting, zero otherwise.
2. THERMHAZARD takes a value of one if at the time of the interview the worker was exposed to: (i) heat so he/she sweats/perspires even if he/she does not move; (ii) heat that makes his/her drowsy and sleepy; (iii) temperature fluctuations; (iv) coldness (work outdoor or in cold rooms); (v) draft; or (vi) dry air at the workplace, zero otherwise.
3. CHEMHAZARD takes a value of one if at the time of the interview the worker was exposed to: (i) skin contact with refrigerants (coolants) or lubricants; (ii) skin contact with cleaning materials/disinfectants; (iii) solvent vapor; (iv) oil mist/oil vapor /haze; or (v) passive smoke. Table 1 , over 40 percent of workers were exposed to physical hazards and thermal hazards at work in 2000 (mean value of PHYHAZARD=0.44 and THERMHAZARD=0.43). Exposure to chemical hazards at work appeared to be less common yet still one in five workers were exposed to such hazards at work in 2000 (mean value of CHEMHAZARD=0.29). The table also shows that the proportion of workers who were exposed to physical and thermal hazards was higher among separating workers with TURNOVER=1 than among remaining workers with TURNOVER=0, suggesting that exposure to such hazards might have been a cause for voluntary labor turnover. Note that TURNOVER=1 if during 2000 9 (November 2000-October 2001) the worker separates voluntarily from the firm she was originally registered for as an employee at the beginning of the year (November 2000), zero otherwise and that all data on her workplace conditions are about the firm she was originally registered for as an employee at the beginning of the year (November 2000). As such, TURNOVER and all workplace condition variables such as PHYHAZARD are appropriately constructed to test the above conjecture that exposure to workplace hazards increases the worker's probability to quit.
As shown in
Second, we are able to consider the possible impact on the worker's separation decision of potentially undesirable work schedules. Specifically, we consider SHIFTWORK=1 if the worker worked in shifts (2 or 3 shifts) in 2000, 0 otherwise; NIGHTSHIFT=1 if the worker works in fixed night shifts, zero otherwise; EVENINGSHIFT=1 if the worker works in fixed evening shifts, zero otherwise; and MORNINGSHIFT=1 if the worker works in fixed morning shifts, zero otherwise. Table 1 shows that over one in ten workers work in shifts and that about 2 percent of workers work in fixed evening shifts with another 2 percent of workers in fixed night shifts, and only 0.4 percent in fixed morning shifts. The proportion of workers in fixed night shifts is higher among separating workers than among remaining workers (2.9 vs. 1.4 percent). It implies that some workers may consider working in fixed night shifts a significant scheduling hazard and contemplate on quitting their current jobs.
Third, the lack of support in the workplace can be an important catalyst for voluntary labor turnover. We are fortunate that the data allow for the construction of unusual variables which capture two crucial aspects of supportive workplace (or lack thereof): (i) NOBOSSHELP=1 if the worker never or rarely receives help from his/her boss, zero otherwise;
and (ii) NOPEERHELP=1 if the worker never or rarely receives help from his/her colleagues, zero otherwise. As shown in Table 1 , close to one in five workers report that they never or rarely receive help from their bosses. The lack of peer support at work seems to be less prevalent (less than one in ten workers report such lack of peer support at work). Again, unsupportive boss is considerably more common among separating workers than among remaining workers (24 vs. 17 percent).
Fourth, a set of variables are created to gauge the extent of workplace conflict:
BULLYING=1 if the worker is at least to some degree exposed to bulling at work, zero otherwise; UNWANTEDSEX=1 if the worker is at least to some degree exposed to unwanted sexual attention at work, zero otherwise; and VIOLENCE=1 if the worker is at least to some degree exposed to violence at work, zero otherwise. As shown in Table 1 , about 5 percent of workers report some exposure to bulling and violence at work whereas 1.3 percent report unwanted sexual attention at work. The difference in the incidence of such workplace conflict between separating and remaining workers does not appear to point to any systematic pattern.
Finally, we also consider the repetitive nature of work as a possible cause of voluntary labor turnover, REPETITIVE=1 if the worker responds that his/her work requires that he/she repeats the same task many times in an hour, zero otherwise. A little over 50 percent of workers report that they work in such repetitive jobs, and repetitive work seems to be somewhat more wide-spread among separating workers.
High-Involvement Work Practices and Labor Turnover
One of the most important changes in the workplace in many industrialized countries in the last two decades or so is the emergence of innovative new work practices often referred to as High-Performance Work Practices (HPWPs) or High-Involvement Work Practices (HIWPs).
In stark contrast to the traditional employment system, HIWPs are based on a premise that frontline workers can play a significant role in enhancing the firm's overall competitiveness in the market. 5 First, frontline workers acquire a variety of local knowledge through their frequent interactions with their equipments in the case of manufacturing and their customers in the case of service. Some of such local knowledge may prove to be a significant source of competitive edge for the firm (e.g., implementing a series of small yet useful ideas to improve productivity, quality, and customer satisfaction and reduce costs may eventually help the firm out-compete its rivals).
Second, the firm encounters a variety of shocks. Some of such shocks are local in nature and dealt with most effectively by frontline workers themselves without involving formal and inevitably time-consuming interventions from higher-level management. 6
In short, HIWPs consist of a variety of human resource policies and workplace practices which aim at taping into the ability of frontline workers to produce valuable local knowledge through their efforts and share it with management; and deal with local shocks autonomously.
There is an enormous amount of previous empirical work by economists in this broad area and especially as it concerns the impact of such new work practices upon business performance. 7 However, for the most part the empirical economics literature has not paid detailed attention to 5 We define frontline workers broadly, including all workers who are working in trenches, regularly interacting with machines in the case of manufacturing and customers in the case of service (such as machine operators, customer service representatives, sales professionals, and lower-level engineers and managers). 6 See, for instance, Koike (2005) . 7 See, for example, Huselid and Becker (1996) , Dunlop and Weil (1996) , Berg (1996) , Prennushi (1997), Freeman, Kleiner, and Ostroff (2000) , Cappelli and Neumark (2001) , Boning, Ichniowski , and Shaw (2007) , Black and Lynch (2001, 2004) , and Bartel (2004) for the U.S.; Jones and Kato (1995) and Kato and Morishima (2002) for Japan; Leoni, et. al. (2001) for Italy; Addison and Belfield (2000) ; Conyon and Freeman (2001); and DeVaro (2006) , and Heywood, Jirjahn, and Wei (2008) for the U.K.; Eriksson (2003) for Denmark; Jones, Kalmi and Kauhanen (2006) for Finland; Bayo-Moriones, et. al. (2003) for Spain; and Zwick (2004) for Germany. In addition to the economics literature, there is a wealth of relevant literature in the field of management (see, for example, Lawler, Mohrman and Ledford, 1995 and Becker and Huselid, 1998) . the actual process/mechanism through which HIWPs result in better enterprise performance. In other words, we know a lot about whether HIWPs improve enterprise performance but we do not know much about how they do it. There are, however, a handful of studies that do make important steps in beginning to uncover such process/mechanism. First, a number of pioneering studies (e.g. Lazear, 2000 , Kleiner and Helper, 2003 , Fernie and Metcalf, 1999 , Paarsh and Shearer, 1999 , and Knez and Simester, 2001 , focus on the effects on individual worker performance of the switch from time rates to piece rates or to performance pay, and provide direct evidence on the impact of performance pay upon individual worker behavior. A related line of work examines the effects on individual worker performance of the shift to team production (e.g. Batt, 1999 and Hamilton, Nickerson and Owan, 2002) . Grant, Ichniowski and Shaw (2002) studies the impact of HIWPs on the nature of social networks and knowledge sharing among workers.
This paper contributes to this small yet growing literature on how HIWPs work.
Specifically as we argued above, the High Involvement Work System taps into each worker's initiative, creativity and resourcefulness. To do so, the firm will need to: (i) make workers fully informed of what is happening at their workplaces (information sharing); (ii) empower them when it comes to workplace decision making (voice); and (iii) provide them with adequate training (training). Such workers under the High Involvement Work System are less likely to separate from the firm. First, much of information shared under the High Involvement Work System tends to be rather specific to the firm or even to the workplace. Second, training received by workers under the High Involvement Work System is also often specific to the firm. The standard human capital theory predicts that workers with such firm-specific knowledge and skill are less likely to separate from the firm (Becker, 1964) .
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Workers under the High Involvement Work System are also provided with opportunities to influence workplace decisions affecting their work (voice). The exit-voice theory predicts that such workers with voice are less likely to select the exit option (Freeman, 1976) .
In short, both the human capital theory and the exit-voice theory predict that workers under the High Involvement Work System are less likely to separate from their firms, and hence HIWPs result in lower labor turnover. Though the literature on the effects on labor turnover of HIWPs is thin, compared to work on the effects on productivity of HIWPs, certainly we are not the first to study this issue. We can trace the literature back at least to Huselid (1995) , followed by a number of important studies, such as Batt, Colvin and Keefe (2002) , Batt and Valcour (2003) , Batt (2004) , Bauer and Bender (2004) , Doellgast (2008) , and Askenazy and Galbis (2008) . However, on our reading of the literature, we are the first to examine the effect on employee turnover of HIWPs in conjunction with a rich set of adverse workplace conditions. As such, we study for the first time the potentially important role of HIWPs in alleviating the effects on employee turnover of adverse workplace conditions (see below for more details).
Our data enable us to consider three variables which capture the three key elements of the High Involvement Work System: (i) VOICE=1 if the worker always, often or sometimes has much influence on decisions concerning his/her work, zero otherwise; (ii) INFOSHARE=1 if the worker is always or often informed of the decisions affecting his/her workplace, zero otherwise;
and (iii) TRAINING=1 if the worker has participated in courses or on-the-training at his/her present workplace within the last 12 months, zero otherwise. Note that we are mindful of the potentially important measurement issue concerning TRAINING, or the training variable is somewhat too general to capture the intensity of training specific to the High-Involvement Work System. The results regarding TRAINING ought to be interpreted with caution. Table 1 shows: that close to 80 percent of workers report that they always, often or sometimes has much influence on decisions concerning his/her work; that an even higher proportion of workers (90 percent) report that they are always or often informed of the decisions affecting their workplaces; and that about one in two workers have participated in courses or onthe-job training in the workplace during the last twelve months. The proportion of workers under the High Involvement Work System with VOICE=1, INFOSHARE=1, and TRAINING=1 is higher among remaining workers than among separating workers, pointing to the possibility of the turnover-reducing effect of HIWPs.
HIWPs and the turnover-increasing effect of adverse working conditions
The turnover-increasing effect of adverse workplace conditions can be tempered by HIWPs. Let us demonstrate this point by providing two specific examples. First, as discussed earlier, exposure to work environmental hazards can be a cause for employee turnover. Employees who are exposed to such hazards may be more nervous about the nature and scope of such hazards when they feel they are not fully informed about their workplaces by the firm. HIWPs with strong information sharing help workers feel as if they are fully informed of the nature and scope of their work environmental hazards. As such HIWPs with strong information sharing can moderate the turnover-increasing effects of work environmental hazards.
Second, in general working in fixed night shifts is not conducive to normal social and family life, and hence considered an adverse workplace condition by many workers. However, night shift work tends to give workers more freedom over how work is done (such as baking jobs in night shifts and security guard in night shifts). By strengthening worker voice, HIWPs can reinforce such an advantage of night shift work and hence temper the overall negative effect on employee turnover of night shifts.
Econometric Specifications and Results
As is often done in the literature, we estimate a logit model of voluntary employee turnover augmented by a comprehensive set of adverse workplace condition and HIWP variables as explained in the previous section. Specifically, For ORWAGE, we first estimate a standard Mincerian wage equation and then for each worker, we calculate the difference between his/her actual wage and his/her predicted wage from the estimated wage equation. We hypothesize that the worker with a larger gap between his/her actual wage and his/her predicted wage is less likely to separate voluntarily from the firm, all other things being equal. Our data also provide information on a subjective measure of relative wage, PRWAGE=1 if the worker considers his/her current wage relative to his/her effort level and qualifications "high" or "appropriate" as opposed to ", zero otherwise. As shown below, reassuringly the use of this subjective measure instead of ORWAGE changes our key results little. Table 1 presents summary statistics for the whole sample as well as for the separating workers with TURNOVER=1 and the remaining workers with TURNOVER=0 separately. Since we have already discussed summary statistics on adverse workplace conditions and HIWPs in the previous section, here we provide a brief discussion on TURNOVER and control variables.
The Table shows that the annual average rate of voluntary employee turnover (the probability of the average worker to separate voluntarily from her present firm by the end of the year) is approximately 18 percent. The average worker is 39 years old with 5.7 years of tenure, and 12.9 years of schooling. Forty five percent of workers are female and 52 percent are married. A comparison between the last two columns with TURNOVER=1 and TURNOVER=0 show that the separating workers are younger with shorter tenure and are less likely to be female, and married than the remaining workers.
Column (i) of Table 2 shows the maximum likelihood estimates of Equation (1). To begin with work environmental hazards, the estimated coefficient on PHYHAZARD is positive and statistically significant at the 5 percent level (p=0.024), confirming that workers exposed to physical hazards (noise and vibration) are more likely to quit their firms. To measure the size of the effect, we calculated the marginal effect of PHYHAZARD which suggests that exposure to physical hazards will result in an increase in the probability of employee turnover by 3 percentage points. Since the average turnover probability is 18 percent, the 3-percentage-point increase amounts to a significant 17-percent increase in voluntary turnover.
Unlike PHYHAZARD, we find the estimated coefficients on THERMHAZARD and CHEMHAZARD highly insignificant (p=0.429, 0.715), suggesting no significant effect on employee turnover of the other two types of work environmental hazards. To be sure that the insignificance of these estimates is not due to multicollineality, we also estimated Eq.
(2) with THERMHAZARD as the only work environmental hazard variable (excluding PHYHAZARD and CHEMHAZARD), and with CHEMHAZARD as the only work environmental hazard variable. We still failed to find any statistically significant effect on employee turnover of THERMHAZARD and CHEMHAZARD (not too surprisingly when we use PHYHAZARD as the only work environmental hazard variable, we still find the estimated coefficient on PHYHAZARD to be positive and statistically significant). 8 Unlike our study, Bockerman and Ilmakunnas (2009) fail to find any evidence for the significant effect on employee turnover of work environmental hazards. Our study uses more concrete and disaggregated measures of work environmental hazards than their study. Such a measurement difference may account for the difference in the finding on the effect on employee turnover of work environmental hazards between the two studies.
Turning to scheduling hazards, what matters for employee turnover proves to be working in fixed night shifts (or the estimated coefficient on NIGHTSHIFT is positive and statistically significant at the 5 percent level (p=0.018). Our marginal effect calculation indicates that working in fixed night shift will lead to a decisive 12-percentage-point increase in employee turnover from the average turnover of 18 percent, other things being equal. The estimated coefficients on all other scheduling hazard variables are not even close to significant at the 10 percent level. As in the case of the work environmental hazard variables, we considered each scheduling hazard variable alone without all other scheduling hazard variables and still found no evidence for the statistically significant relationship between employee turnover and scheduling hazards except for NIGHTSHIFT.
Whether the worker gets help from his/her boss is highly significantly correlated with his/her separation from the firm (the estimated coefficient on NOBOSSHELP is positive and highly significant at the 1 percent level) while getting help from his/her coworkers proves to be not at all related to his/her separation (the estimated coefficient on NOPEERHELP is highly insignificant with the value of p being almost one). Calculating the marginal effect of NOBOSSHELP, we find that the price of having an unsupportive boss as expressed in higher employee turnover, is rather substantial (5.7-percentage point increase in employee turnover, other things being equal). Again, modifying Eq. (2) slightly using NOPEERHELP alone without NOBOSSHELP produces no discernable change.
Turning to conflict at work, we find no statistically significant relationship between employee turnover and any of the workplace conflict variables. To rule out the possibility that multicollineality among the three workplace conflict variables is resulting in imprecise estimates, we consider one workplace conflict variable at a time and still find the estimated coefficient on each variable insignificant even at the 10 percent level. Finally, the estimated coefficient on REPETITIVE is found to be also insignificant even at the 10 percent level.
With regard to HIWPs, the estimated coefficient on VOICE is negative and statistically significant at the 5 percent level, confirming our prior expectation of the turnover-reducing effect Table 2 .
Column (ii) of Table 3 indicates the robustness of the results to the use of the subjective measure of relative wage, or PRWAGE (=1 if the worker considers his/her current wage relative 20 to his/her effort level and qualifications "high" or "appropriate" as opposed to ", zero otherwise)
as an alternative to the objective measure, ln(ORWAGE). 9
Finally, we investigate the possible interplay between adverse workplace conditions and
HIWPs. Specifically, we test the validity of our hypothesis that HIWPs may mitigate the turnover-increasing effect of adverse workplace conditions. Specifically, we augment Eq. (1) with an interaction term involving PHYHAZARD and each of the three HIWP variables (VOICE;
INFORSHARE; and TRAINING). Likewise, we also consider an interaction term involving NIGHTSHIFT and each of the three HIWP variables as well as an interaction term involving NOBOSSHELP and each of the three HIWP variables. We select PHYHAZARD, NIGHTSHIFT, and NOBOSSHELP since they are shown to be statistically significant determinants of employee turnover (as discussed above). Table 4 shows the maximum likelihood estimates of Equation (1) augmented by the interaction term involving PHYHAZARD and each HIWP variable. The estimated coefficient on PHYHAZARD*INFOSHARE is negative and significant at the 5 percent level (p=0.025),
suggesting that INFOSHARING does significantly mitigate the adverse impact on employee turnover of PHYHAZARD. In other words, we find evidence that the adverse effect on employee turnover of being exposed to physical hazards can be tempered by the High Involvement Work System which fosters strong information sharing and hence making workers feel fully informed of what is happening at their workplaces. The estimated coefficients on the other two interaction terms are found not at all significant. As such, we have no evidence for the mitigating role of VOICE and TRAINING in the adverse turnover effect of PHYHAZARD.
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The maximum likelihood estimates of Equation (1) augmented by the interaction term involving NIGHTSHIFT and each HIWP variable are reported in Table 5 . The estimated coefficient on NIGHTSHFT*VOICE is negative and significant at the 5 percent level (p=0.036), again pointing to the significant mitigating role of VOICE in the adverse turnover effect of NIGHTSHIFT. As such we find evidence that the adverse effect on employee turnover of working in fixed night shifts can be reduced by the High Involvement Work System which enhances employee voice. We do not find the estimated coefficients on the other two interaction terms statistically significant. Finally, though not reported, the estimated coefficients on all interaction terms involving NOBOSSHELP and the HIWP variables are found not statistically significant and hence we find no evidence for any significant mitigating effect of HIWPs on the adverse effect on labor turnover of NOBOSSHELP.
Long-run consequences on workplace conditions and HRM environments of turnover
The 2005 separations. Specifically, we estimate the following logit model:
(2) ln[Pr(IMPROVE)/1-Pr(IMPROVE)]= α + βTURNOVER + controls + u For IMPROVE, based on the results presented in the previous sections, we consider three variables: PHYHAZARD, NOBOSSHELP, and VOICE. For PHYHAZARD, we first create a sample of workers with PHYHAZARD=1 (all workers exposed to physical hazards at the beginning of year 2000). For each worker in the sample, we find out whether she is still exposed to physical hazards five years later or at the beginning of 2005. We create a new variable IMPROVE which takes a value of 1 if she is no longer exposed to physical hazards (or 
Concluding Remarks
This paper has contributed to the emerging strand of the empirical literature that takes advantage of new data on workplace-specific job attributes and voluntary employee turnover to shed fresh insights on the relationship between employee turnover and adverse workplace conditions and HRM environments. Our paper represents one of the first serious attempts to marry the two separately-developed literatures, the HIWP literature and the employee turnover literature with particular focus on adverse workplace conditions. We do so by studying not only a variety of adverse workplace conditions but also several key elements of the High-Involvement
Work System as possible determinants of employee turnover, and exploring potentially important interplay between the two.
We have found evidence that workers in hazardous workplace conditions are indeed more likely to separate from their current employers voluntarily while HIWPs reduce employee turnover. Specifically, exposing a worker to physical hazards such as loud noise, vibration or poor lighting will lead to a 3 percentage point increase in the probability of turnover from the average turnover rate of 18 percent; working in a fixed night shift will result in an 11 percentage point jump in the turnover probability, and having an unsupportive boss will lead to a 5 percentage point increase. The effects of HIWPs are modest yet hardly negligible with a 4 percentage point reduction in the turnover probability from having voice in the workplace.
In addition, we have found some evidence for the role that HIWPs play in mitigating the effects on turnover of adverse workplace conditions. Or the turnover-increasing effect of physical hazards is found to be significantly reduced by the presence of strong information sharing whereas the turnover-fostering effect of the use of fixed night shift is also found to be significantly mitigated by the authority delegation to workers by management. As such, our evidence lends support to those who advocate the use of HIWPs for those firms with employee turnover problems due to hazardous workplace conditions.
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Finally, we have linked the 2000 data to the 2005 data and have provided new evidence on the consequence of voluntary turnover on workplace conditions and HRM environments. Our logit analysis of the odds of improving workplace conditions and HRM environments suggests that the worker exposed to adverse workplace conditions and HRM environments can improve her odds of rectifying such workplace adversities significantly by separating from the firm voluntarily. In short, voluntary turnover appears to be a rational worker response to adverse workplace conditions. Unless the firm actually alleviates its adverse workplace conditions directly or mitigates their effects on voluntary turnover through the High-Involvement Work System, workers exposed to adverse workplace conditions will continue to take the exit option. Notes: The data are for the private sector only. For variable definitions, see the text. . 
